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CHAPTER ONE; INTRODUCTION

Bald Mountain Gold Mill lies approximately four miles west
of Lead, in the Black Hills region of South Dakota. Bald Mountain
itself is southeast of the mill complex, which is set on the side
of a hill, facing north and looking towards the bed of False
Bottom Creek. For much of its operating life Bald Mountain mill
was the second largest producer in the Black Hills, surpassed
only by the Homestake mine. During the period from 1906 until
1959, it grew to be the center of an industrial complex that
included numerous mines, transportation facilities and the
workers' town of Trojan. Although the primary purpose of this
project is to record the physical remains of the Bald Mountain
mill, interpretation and analysis of documentary sources and oral
testimony are vital to constructing a picture of the mill as an
operational plant.

Looking at the development of the Black Hills gold field
during the period 1876-1906 reveals the origins of trends
impacting upon the establishment and early operation of the mill.
Focus on the Bald Mountain district from 1906 until 1959 shows
the regional change precipitated by the growth of large companies
capable of greater investment in more permanent plants serving
substantial numbers of mines. The formation of the Trojan Mining
Company at Bald Mountain in 1910 is a typical example of this and
is an important part of the mill's history. Discussion of the
mill's owners is also important to illuminating the relationship
between events on site, and their economic fortunes and policies.
These personal factors caused the mill to develop from a small
independent facility, reliant on sub-contracted “custom” work, to
the center of a technically innovative and fully integrated
industrial complex.

The technical development of the Bald Mountain mill is also
discussed in the context of gold milling in general. Chapter
Five, "The Development of Gold Milling Technology" serves as a
preface to the technical history of the mill, illustrating
important continuities in spite of technological change. It is
useful to apply this information to the data yielded by the
recording process. The majority of the extant machinery and
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processing facilities date from the last phase of operation
(1934-59), but much of the plant pre-dates this and some of the
structure survives from the earliest phase.

The opportunity presented by recording the Bald Mountain
gold mill represents more than documenting a decaying site. Bald
Mountain Gold Mill holds great regional significance and is a
first class example of its type. Here we find evidence to
illustrate the practice of gold milling over a half century and
the development of technical processes during that period.

CHARPTER TWO: THE BLACK HILLS GOLD FIFLD IN THE 19TH CENTURY

Reports from miners and geologists on Custer's 1874
expedition to the Black Hills gave official confirmation to
reports of gold deposits in the hills. For the next two years,
the army attempted to protect the Indian-owned hills from
prospectors while demand for entry to the gold fields grew. When
negotiations to purchase the Black Hills and/or its mineral
rights from the Sioux broke down in 1876, the army withdrew and a
gold rush ensued. Gold camps were established quickly at Custer,
Lead, Deadwood and Hill City, while 'Hay Town' to the east of the
Hills, (later Rapid City) became the major supply center for the
region. The two principle road links to the hills were from Fort
Pierre to the east, and from Bismark, North Dakota, where the
Northern Pacific Railway had its terminus. The railroads were of
vital importance, bringing labor and supplies such as mining
machinery to the remote region. The Chicage and North Western
constructed a line to Pierre, and the Chicago, Milwaukee and St
Paul reached Mitchel, both in 1880. The first railroad to the
hills was the Fremont, Elkhorn and Missouri Valley Railroad
(later part of the Chicago and North Western) which reached
Buffalo Gap in 1885 and Rapid City the following year.

The first wave of gold prospectors worked the placer gold,
gold eroded from the surrounding rock and deposited in gravel
found in creek beds. Although groups of miners would sometimes
co-operate to work large water sluice systems or extensive
claims, the gold rush period was essentially characterized by
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small groups working low cost sites. Many claims were staked on
underground deposits of hard rock ores early in the gold rush but
most remained undeveloped due to the easier profits to be made
from the placer sites and the low levels of capital available to
the prospectors. Claims on gold bearing quartz rock had already
reached considerable numbers by the end of 1876: 147 in the
Deadwood area and 70 around Custer. Once underground working
started in earnest, production quickly outstripped that of the
rapidly diminishing placer resources. The early hard rock mines
brought a second boom to the towns of the southern Black Hills
while new towns, such as Rochford, grew up on the previously
unexploited mine sites.?

The processing of the ore from hard rock mines was
undertaken in mills, larger and more specialized facilities than
the elementary technology of the placer operations. Many small,
independently owned mines were unable to find the capital to
construct mills that could operate at a cost effective scale and
yield large profits from the relatively expensive underground
workings. An alternative was to send the ore out to “custom®
mills, subcontracted to do the processing. The Hidden Treasure
mine, near Central City, was established in 1876, and
successfully processed its ore through a custom mill. An attempt
to install milling facilities of its own only served to erode
profit margins and bring the company into financial difficulties.

As the size of mining operations expanded outside investment
became an important factor. Capital was forthcoming from local
banks, businessmen in established mining regions, such as
California, and the industrialized East. The Homestake mine was
initially financed by a Deadwood merchant and a ten stamp mill
was built, but it was investment from California that brought an
eighty stamp mill and set the mine up as a large scale producer.
By 1878, over $1,000,000 of California capital had been invested
in the Black Hills.

As the scale of hard rock mining increased, there was a
parallel decline in reserves of “free milling” ores (those from
which gold and silver could be removed by simple milling
techniques) . The resulting move towards the working of deeper




BALD MOUNTAIN GOLD MILL
HAER No. SD-2
(Page 7)

refractory ores - whose metal content was held in complex and
hard to dissolve chemical bonds - required the construction of
new mills using the techniques of chlorination and cyanidation.
With correspondingly rising overheads, both in the mines and in
the mills, the small, independent mines began to be consumed by
large corporations financed from outside the region.

CHAPTER THREE: THE BALD MOUNTAIN MINING DISTRICT

The Bald Mountain district had been worked during the
initial gold rush in 1877-78 when prospectors centered their
interest on the Empire, Des Moines, Huxley, Golden Bubble,
Decorah, Lady Elgin and Magnolia claims. The Decorah, Lady Elgin
and Empire mines were opened during this period, but these early
ventures were poorly financed and suffered from an inability to
process Bald Mountain's refractory ores profitably.? Bald
Mountain mining subsequently shifted from individually owned
efforts to large, well-financed companies owning multiple mines
and often constructing their own mills. Although this trend may
be discerned in the 1890s, numerous small mines continued to
operate for some time, making the region a curious patchwork of
mining operations. From this consolidation several dominant
companies emerged. By 1920, these companies had combined to give
the Trojan Mining Company and its successor, the Bald Mountain
Company, dominance in local gold mining.

The Portland Mining Company was one of the earliest and most
important to work the Bald Mountain district. By amassing
considerable amounts of property and capital, it served as the
launchpad for the later Trojan and Bald Mountain companies. The
Portland Mining Company was formed in 1879 when the Portland,
Gustavus and Paragon claims were purchased by Ankeny and Co. of
Clinton, Iowa. A mill was constructed and was operational by the
end of 1879, drawing water from a mine at Squaw Creek. The
company came under new ownership in 1883, under the name of The
Portland Consolidated Milling and Mining Company, with George M.
Curtis of Clinton, Iowa as president. The mill was fitted with
new machinery for a more profitable level of recovery, earning
approximately $20 per ton of ore. However these efforts proved to
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be insufficient and by 1886 ore was being shipped out to Rapid
City for more cost effective custom milling.

In 1884, the Portland Company purchased the Trojan mine. The
Trojan claim had been staked in 1877 and was being worked in
conjunction with the Empire and Perseverance mines by 1879. These
three, together with the Folger, Oliver and Indispensable mines
were purchased by successive English and Boston- based companies
in 1881 and 1882 before finally being taken over by the Portland
Consolidated Company in 1884.° In 1890-91 the Fremont, Elkhorn
and Missouri Valley Railroad extended its track from Deadwood to
the Portland mine, and large quantities of ore were sent to
Omaha, Nebraska for custom processing despite attempts to improve
the operation of Portland's own mill. Portland and Trojan mines
also sent some ore to the Deadwood and Delaware Company's smelter
in Deadwood.

The Decorah mine, working a claim that was staked in 1878
and sending its ores to a custom mill, was purchased by the
Portland in 1900 while the Clinton mine also came under the same
management. The Clinton had operated independently since 1879,
and when incorporated as the Clinton Mining Company in 1890 owned
seven claims, including the Leopard, Jessie Lee, and Ashland.

The 1900 takeover additionally brought the Rosenthal, Ajax and
Burns properties into the Portland company.® Both Clinton and
Portland mines were run by the same management and ore was
transported out from a tunnel on the Empire State claim.

Ore from the properties of the Portland companies was taken
to a succession of custom mills during the early years of the
twentieth century. Recently constructed cyanide mills at Deadwood
and Spearfish were utilized as well as the American Milling and
Smelting Company's facility in Kansas City. In addition, a fifty-
ton per day cyanide plant at Gayville in the Black Hills was
purchased from the Boston and South Dakota Mining Company. In
1906 ore from the Portland and Clinton mines was being taken to
the Lundberg, Dorr and Wilson cyanide plant at Terry, a smelter
at Rapid City, and to Omaha, Nebraska. By 1908, only the high
grade ore was being shipped out for custom milling, and that was
to a smelter in Denver.®
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By 1911, Portland had attained a position of considerable
stature in the Bald Mountain district. In that year it was
reorganized as the Trojan Mining Company, and purchased the
American Eagle Mining Company along with the Bald Mountain mill.
Later additions of the Two Johns (1917), Republic (leased 1917)
and Ofer (1920) mining companies made the Trojan Mining Company's
local dominance complete. Particularly substantial were the
properties of the Ofer Mining Company. Consideration of the
events leading up to Trojan’s acquisition of Ofer gives a good
indication of the extent of Trojan's dominance of the district.

Among the early large companies was the Imperial Gold Mining
Company. Formed in 1890, it mined the Dividend, Burlington, Apex,
Reindeer, Ophir, Rudolph, Dolphin, Costello, Baltimore and Chance
claims. In 1902, it built a cyanidation mill in Deadwood capable
of processing 100 tons of ore per day. Imperial gained a
controlling interest in the Dakota Mining Company in 1907. The
Dakota had been established in 1900 and worked properties
including the Jack Pot and Gunnison mines and the Rehl, Lucy,
Tiger, Mono, Peggy, Gunnison and Vulcan claims as well as
operating cyanide mills in Deadwood and Central City. A series of
accidents and the effects of a prolonged miners' strike in 1907
weakened the company and enabled Imperial to acquire it. The Ofer
Mining Company was set up in 1916 and took over the Imperial
later that year. In 1920 further expansion brought the Dakota,
Imperial, and Reliance mines under Ofer management. That same
year the Ofer and its new acquisitions were taken over by the
Trojan Mining Company, which also included the holdings of the
former Portland company.® Acquisition of the Ofer Mining Company
was the final phase in Trojan's growing dominance of the
district, but before 1920 the company had already acquired the
Bald Mountain mill and made profound changes.

HAPTER : M - NOM -

The development of the Bald Mountain mill over a 53 year
period was directly linked to the scale of operation and success
of the three successive companies that controlled it. The
ownership periods of the American Eagle (1906-10), Trojan (1910-
28) and Bald Mountain (1928-59) Mining Companies create three
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periods for study. Other important events in the history of the
mill include the beginning of large changes by Trojan (¢ 1913),
the re-opening of and subsequent investment in the mill by the

Bald Mountain Company (1934-9), and forced closure of the mill

during World War II (1942-45).

THE AMERICAN EAGLE MINING COMPANY, 1906-1910

The very small amount of information which survives
regarding the activities of the American Eagle Company comes from
the Trojan Mining Company's records. The American Eagle Mining
Company was incorporated on January 6, 1906 by a group of
businessmen from Minneapolis and St Paul, with George Code
appointed the first president. The company held twelve claims
covering 167 acres at the head of False Bottom Creek and a small
cyanide mill was constructed to process ores from the company's
mines (their number remains unknown) and to take in custom work.
In addition to the existing claims an ore body 14' wide was
discovered during construction of the mill and an adit was driven
into the hillside. The resulting Eagle Mine supplied the mill
with ore from this adit entrance, immediately behind its main
crude ore bins.’

The mill was constructed by J. E. Downs, and completed in
1908 after a delay caused by lumber shortages. During
construction the company's mines had gone into production, so ore
was sent to the Hildebrandt mill at nearby Blacktail. The mill
was run as a 100-ton per day plant but was thought to be "capable
of 300-tons per day" by Trojan manager H. S. Vincent.® That the
mill was not developed to its full capacity may be due to the
small scale of the Eagle operation. Although complete evidence is
lacking, it is unlikely to have been a very large producer of
ore. Far more probable is that the company relied upon custom
milling for a significant part of its income. This aspect of the
trade was very unreliable, particularly in an area well served
with rail links and thick with competitors. Strikes in 1908 and
1909-10 closed down the vast majority of mining activity in the
Bald Mountain area and had a disastrous effect on the smaller
mining operations. It is quite probable that this situation
weakened the Eagle Company, and made it ripe for takeover by the
ever-growing Portland Company.
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THE TROJAN MINING COMPANY, 1910-1928

The Trojan Mining Company was established in 1911 after the
Portland Mining Company merged with the Clinton Mining Company
under company president H. W. Seaman. The two organizations
operated with joint management prior to this and had purchased
the American Eagle Company and its mill during the fall of 1910.
The new company held claims covering some 700 acres (Portland
alone had over thirty claims). After consolidation of the
various companies' interests, Trojan possessed assets of
$5,114,117.66.°

Portland had first looked at Eagle's mill with a view to
developing their own integrated ore processing facility.
Transport of ores to custom millers such as the Lundberg, Dorr
and Wilson Company and the American Smelting and Refining Company
was a highly convenient solution which Portland had been further
encouraged to use by the failure of small scale amalgamation and
chlorination mill experiments at their Squaw Creek site. However
rail costs were increasingly becoming a significant threat to
profits and an "in-house" facility was an attractive alternative.

In 1911 P. H. Bertschy, a provider of large scale custom
work for the mill and possibly a former client of the Eagle
Company, suspended operations, causing production to slump to 100
tons per day.!® A policy of increasing productivity at the
company's own mines was pursued in order to remove the
instability caused by the fortunes of such customers. By 1915 the
Dakota, Portland and Empire mines (the company's major
operations) were together producing 400 tons of ore per day while
the mill was being adapted to this level of tonnage.

The custom ore problem was swiftly and successfully
addressed. The first year of operation still saw the considerable
sum of 11,688 tons being sent to custom mills while the Bald
Mountain mill itself only processed 12,748 tons. However, by the
end of 1912 the situation had been radically altered with 60,090
tons passing through the mill and only 227 tons sent for custom
work. Soon custom shipments were almost totally eliminated apart
from small amounts of specialized ores.!
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Although custom ore exports were reduced, custom imports
were accepted and reductions in rail freight charges encouraged
the use of the mill as a custom .facility. Ores were delivered to
a shaft in the Portland mine and transported to the mill from
there. Although there are few records as to the amount of custom
ore taken in, earnings from this source were $2,624.86 in 1916
and $9,916.561 the following year.!?

Vincent's intention to increase the mill's capacity was
quickly put into effect and the mill was already surpassing the
production of the Eagle period when it averaged 180 tons per day
in 1912. It had reached about 300 tons per day by 1916. Plans
were made in 1912-13 to upgrade the mill to 400 or even 500 tons
per day. After significant modifications, 400 tons per day was
achieved in 1917.%

In addition to increasing capacity, alterations were made to
the mill so that it could retrieve gold and silver in larger
amounts from finely crushed ore (slime) as well as more coarse
material (sand). In 1912, 35,612 tons of sand were processed but
only 24,915 tons of slime. The sliming operation developed
quickly, and in 1915 slime was in the majority with 41,341 tons
passing through the mill compared to 38,088 tons of sand. Further
improvements in sliming facilities had brought the ratio to
55,709 tons of slime compared to a mere 32,220 of sand by 1922.
The faster sliming process also increased the volume of material
processed. From a total tonnage of 60,527 in 1912, production was
to rise steadily until 1916 when 112,837 tons were milled. The
100,000 tons plus level was then maintained steadily for several
years .

During this period ore was supplied by Trojan mines such as
Eagle, Empire, Portland and Decorah mine. A system of motor-wound
cable hoists was constructed to pull the mine cars up and down
surface underground inclines. Cars from the Empire mine descended
a 1200-foot, 20% slope from the mine entrance by the Chicago and
North Western Railroad while the Portland tunnel, which served a
variety of Trojan properties in the Annie Creek area, discharged
cars down a 2100-foot, 15% incline. Gasoline locomotives were
used to bring the cars to the mill tramway which led directly to
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the mill's ore bins. A variety of ancillary facilities were
constructed at the mill while the workers' town of Portland
{(renamed Trojan) received several new houses and a hotel was
planned.

From 1916 to 1920 the Trojan Company expanded congiderably.
The Decorah and Republic mines were leased, then later purchased,
and the Ofer Mining Company and the Two Johns mine were purchased
as well. Ore from the Republic, situated in Blacktail Gulch, was
brought to the railway in Deadwood Gulch by motor truck while
Decorah was connected to the mill tramway system. Due to rich ore
deposits, Trojan became the second largest producer in South
Dakota during 1917, despite only being responsible for 6% of the
total ore output. Gold production peaked in the following year
with 23,850 ounces.?®

While the efficiency of recovery was maintained, the expense
of running the mill increased steadily. From an annual figure of
$77,479 in 1914, the cost of operating the mill climbed to
$107,447 in 1916 and $147,484 in 1918.% Although the mill was
not forced to suspend operations during the First World War, a
serious labor shortage ensued, pushing up costs both at mines and
mill. Work was suspended in the Republic mine and although some
custom ore was handled, tonnage at the mill declined by 5,748
tons in 1918. Despite the massive advances that had been made in
the pre-war years at the mill, Trojan was unable to recover after
the war. An inability to repay loans to the First National Banks
of Lead and Deadwood led to the banks entering into part
ownership of the company. By 1922 annual tonnage milled slumped
to 87,929, and in 1924 the records declare "no tonnage mined or
milled.” The initial decision to suspend production in February
1923 was blamed on bad weather conditions and an announcement
about re-opening in 1924 was expected but never came. Manager C.
E. Dawson tried to raise funds to save the company but it finally
went into receivership in 1926.Y7

There are insufficient surviving records to explain quite
why the Trojan Company was unable to rescue itself from collapse
but clearly government regulation of gold prices and the shortage
of labor were both factors. As far as the mill is concerned, it
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is clear that despite the improvements it never operated at full
capacity. An estimated yearly capacity of 182,500 tons in 1917
significantly exceeded the actual 112,837 tons in that peak year
of milling. Despite these shortcomings, the Trojan Mining Company
processed 1,144,000 tons of ore during its operating life, valued
at $4,170,991. From 1918 to 1923 it was the second largest
producer in the Black Hills. Perhaps the damaging losses came
from the mines and only a brief period of working rich ores could
offset them. By 1924, the Trojan Mining Company's assets had been
stripped to $1,356,401 and a financial salvage operation was
needed to bring mines and mill back into production.?!®

THE BALD MOUNTAIN MINING COMPANY, 1928-1959.

The Bald Mountain Mining Cowpany was formed on November 1,
1928, and formally incorporated the following January. The
property of the Trojan Mining Company was purchased for $87,946
and part of the holdings of the Mogul Mining Company were added.
By the end of 1931 assets stood at $5,004,680.89, and property
totaled about 3,000 acres. President Seaman was replaced by 0. D.
Collis from the company's Clinton, Iowa head office.?’

Apart from some development work, notably at Two Johns mine,
the new owners remained largely inactive at first, employing only
30 men as a maintenance crew. An ill-timed start to milling
operations in November and December 1930 foundered due to lack of
financing, and work was suspended until the price of gold rose
from $20.67 to be fixed at $35.00 per ounce on January 31, 1934.
The first mine to go back into production was the Portland
followed by the Eagle. Other mines made small contributions but
many were slow to return to full production (neither Clinton or
Mark Twain began work until 1937). The Portland, Clinton,
Dakota, Empire and Two Johns mines were the main suppliers of ore
to the mill during the pre World War II period but a host of
smaller operations were also working, including the Ajax, Alaska,
Trojan, Mogul, Mark Twain, May Queen and Foley mines.?°

Investment at the mill immediately before World War II was
considerable. Major changes were made in the ore crushing and
milling facilities, and the plant was turned over to all-slime
processing. In 1939 a whole new sub-section of the mill was added
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to undertake the preparation and roasting of unoxidized, or blue,
oreg, mainly from the Two Johns mine (but also from Clinton,
Portland, Empire and Juno). A pilot test roaster was used for two
years and a full scale roaster built 1939, beginning production
on June 1lst at a rate of 93 % tons per day. The mill ran three
shifts, each staffed by a crusher operator, mill man, and
solution man. Also employed were a superintendent, foreman,
repairman and assistant, an oiler, sample house operator, assayer
(on the day shift only) and two night watchmen. Investment in
the mines and mill paid off as production rose at a steady pace
from a 1935 total of 86,760 tons of ore milled to 119,510 tonsg in
1937, 122,524 tons in 1939 and a peak of 134,985 tons for the
year 1941. During the same period, however, the cost of running
the mill rose in equally dramatic form, from $113,985.07 in 1935
to $193,633.85 in 1941.2%

Perhaps the two key factors in the maintenance of profits
during this period were the production of high value ores from
the mines and the availability of cheap labor with which to do
it. As early as 1937, manager C. E. Dawson commented that "we
have practically reached the limit of further extension of the
ore bodies in the Portland mine.” The gignificance of this
remark lies in the fact that Portland had produced 82,421 tons of
ore that year, over 50% of the company's total output. Dawson
predicted a drop in production "before long" and was proved
correct by the Portland's fall to 24% of the total by 1940 and
19% the following year. The pumping out of Two Johns mine and its
return to service, supplying high value ores to the new roasting
facilities, was an important step in off-setting losses. The Bald
Mountain Mining Co. was able to maintain an increase in profits
despite the additional problem of the exhaustion of high grade
deposits at Clinton mine in 1940. By 1941, Two Johns was
supplying 25% of the company's output. Company president Collis
had himself "anticipated lower amounts of gold... [in 1941, but]
...high grade pockets of ore helped to make up the total figure."
It is also worth noting that a long fought battle with the state
of South Dakota to have the company's taxes reduced had resulted
in partial victory in this year, further improving results.??

The internal problems of the Bald Mountain Company were
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overshadowed by War Production Board Order L-208 which compelled
the closure of gold mines for the duration of World War II to
conserve resources and release labor for other work. The order
was issued on October 8, 1942, but the Bald Mountain Company was
allowed to continue small scale production for six monthsg from
December 7th of that year. That time was taken by the processing
of ore, already broken in the mines, at a rate of 125 tons per
day. Final closure was on May 25, 1943. Despite many years of
litigation, compensation was not forthcoming from the government
and the company weathered the war time period while a six man
maintenance crew attempted to limit deterioration.?

Even during the war it was understood that a post-war labor
shortage was inevitable. Collis wrote in 1943 that "we [the board
of directors] are in hopes that when the war is over many of our
former employees will return to us," but he was to be
disappointed.?* The war resulted in a severe drain of skilled
mining labor from the Black Hills. Many miners and some of the
company's key personnel who moved into other branches of the
mineral industries during wartime did not return.

Work recommenced on July 1, 1945 with the Portland, Clinton
and Dakota mines re-opening first. Small contributions from Foley
and Mogul mines followed and the Decorah was brought back into
production in 1953. Open cut mining was developed on a small
scale and a scattering of pits supplied ore during summer
operating seasons from 1948-59. Some custom ore was also taken in
from outside mines such as the Astoria and Gold Bug. Two Johns
remained closed as roasting had become uneconomical. The mill
began work at 100 tons per day but was processing 322 tons per
day in 1949. A peak of production was reached in 1952 with a 370
tons per day rate established.?® Throughout this period
virtually no structural alteration of the mill took place. It is
likely that the company did not consider the expense warranted in
light of the declining ore values.

The company's reliance on cheap labor during the pre-war
years had discouraged it from mechanizing mine work. After the
war this dependance exacerbated the labor shortage problem and
machines were hastily employed wherever possible. Workers were
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still hard to get, resulting in escalating wages in competition
with the Homestake mine. The turnover of labor was exceedingly
fast, in fact 100% in 1946, but the company was able to maintain
its work force at an average of 118 per month, a huge improvement
on the 83 that had been secured the year before. Mechanization
and more efficient mining techniques had enabled the company to
reduce labor requirements by 30% from pre-war levels, but this
reduction proved to be insufficient as costs rose in the 1950s.2%

Little more than a year after operations had recommenced
Collis wrote gloomily of how "there is a feeling among the
executives that the life of the Bald Mountain Mining Company is
very limited. In fact we should not consider its life excepting
from year to year." Expenses rose, especially underground, to
problematic levels. "The mining expense is climbing considerably
and there does not seem to be anything we can do about it,"
Collis wrote in 1946. The cost per ton of ore milled in 1946
stood at $5.07. The lowest during the company's operation had
been $3.47 in 1942 and the previous highest $4.41.%

This situation was to worsen in the next decade and the
final working mines (Portland, Clinton and Dakota) closed on July
25, 1959. The mill had been operating minimum hours on a
skeleton staff through the winter of 1958-9 and milling
operations finally stopped on July 31, 1959.2®

VE ; ME

In tracing the line of development from early gold milling
techniques used in the Black Hills through the technology applied
at the Bald Mountain mill, several trends emerge. As the most
accessible and profitable ores were worked out, fresh deposits
were exploited. Each variety of ore required solutions to new
problems and spawned successive generations of technological
change. These generations of technology provided continuity
between the phases of the Bald Mountain mill. During the short
history of gold milling in the Black Hills, the rate of this
technological change has been remarkably swift, perhaps due to
the pace of operation and intensity of exploitation that
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characterizes gold fields. In addition, the majority of
techniques and machines have arrived, at least partly developed,
from other gold fields and then been adapted to local conditions.

The earliest gold deposits recovered were of the "placer'
type - gold eroded from ores close to the surface and found in
river bed gravel. The heavier metallic content of this gravel was
recovered by panning. Several preparation methods were used,
often essentially consisting of using shallow troughs with
transverse ridges in the bottom to catch the heavier gold. This
basic principle proved to be remarkably enduring. Inclined tables
covered in coarse corduroy were still used in conjunction with
more sophisticated techniques in major mines of the 1920s.?®
Such devices could use mercury amalgamation to catch the finest
gold dust. In this process mercury dissolves gold and silver to
retain them in a solid, amalgamated mass. Mercury placed in the
bottom of the troughs would retain exposed gold which flowed or
landed on it.

As “free milling” ores (those requiring relatively simple
milling techniques to release the gold and silver) gained
prominence over placer as the main type of deposits being worked,
mercury amalgamation was also used in mills. To enable the
mercury to amalgamate ore was crushed to expose the metal content
and then passed over copper plates coated with mercury. A later
development was the amalgamation pan, where ore, in slurry form,
flowed through large mercury coated pans while being mixed with
the mercury by rotating blades. The resulting amalgam collected
at the bottom of the pans to be removed later. The bullion was
then extracted by distillation or filtration.

To crush ore many early mills used an arrastra, a large
circular stone running around inside a cobbled trough. This
method was eventually superseded by stamps. The stamp consisted
of a hammer head fitted to a vertical shaft that fell on ore
placed in a mortar beneath. Stamps were frequently arranged in
large “batteries.” Arrastras and stamps could both be used to
combine the crushing and amalgamation processes by working the
ore wet with mercury. A typical stamp mill of the 1880s shows
several similarities with the earliest phases of the Bald
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Mountain mill. Mine cars deposited crude (unprocessed) ore into
large bins. From here it was fed to primary crushers designed for
the heavy work of breaking the large pieces of ore. This crushing
was done with the ore still dry. From the crushers the